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(57) Abstract: 



PURPOSE: An IPS(ln-~PIane Switching) mode liquid 
crystal display device is provided to form two 
inclined electric fields symmetrical to each other in a 
single unit pixel space, for forming double domains 
when the electric fields are applied to the liquid 
crystal display device, for showing major and minor 
axes simultaneously at every direction and preventing 
the color shift, thereby preventing color shift and 
improving an opening ratio and transmissivity. 
CONSTITUTION: An IPS mode liquid crystal display 
device includes top and bottom substrates facing to 
each other with a predetermined distance, liquid crystal sealed between the top and bottom substrates and 
having liquid crystal molecules, first electrode formed on an inner surface of the bottom substrate, and 
second electrode formed on the inner surface of the bottom substrate for forming electric fields with the 
first electrodes to drive the liquid crystal, wherein major axes of the liquid crystal molecules are aligned in a 
first direction and in parallel to the surface of the substrate when no electric fields are formed between the 
first and second electrodes. As a predetermined voltage is applied to the first and second electrodes, first 
electric fields having an angle difference from the first direction by 90~&thgr; and second electric fields 
having an angle difference from the first direction by -90+&thgr; are generated simultaneously. The first 
and second electrodes are formed of transparent materials with a gap narrower than the distance between 
the substrates and have a width allowing the liquid crystal molecules on the electrodes to move by the 
electric fields. 
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(54) OhOlffl0ll^gE°iai§EA|gxl 



BiSS SEH 4IHe(color shift)* HXWHAH, DH?# SI ¥111 DHBAIIJ 4 &B 
omiDIOII^dPS: in-pian switching, 0I8I- IPSBh Si) SE3 ^9 HAI 3«0|| 321 30IC1. 

S I§8 4:1 DjEIBg OR.CHSEIfe #81 DIBiill. &DI 6181 DIB Af0|£| LH3Q0II ilAl£|{= aj§ 

mxi« sssh= ^sa, #di si¥ dib°i imm\ s^sb si 1 a^a, bdi 8i¥ dib°i m*?eoii 
aasffl. si 1 a^a- »m aw ggsioi, ei|§# ¥§aidib thi 2 a^nn, bdi si 1 a^ai si 2 
a^ ai-oiou a?iPi s^ieidi oiaoii, atsmsi sh§ saes dib°i saai s^oi di°i asatBAi. 
bdi s»ei s^soi si 1 gets imcst missa, bdi si 1 a^a si 2 a^ ahoioii 
aeroi enHaa. &di si 1 asai- oo-e^Bgsi §>b si 1 aDii 91 si 1 gJ-trai -90+921 

bmsi ^je»« s*fe si 2 a^Pi baioii s^eioi, bdi xii 1 a^a si 2 a^B ¥SB ea^ tig 
aa, bdi si 1 a^a si 2 a^B°i b^b bdi bsi dibbsi DiaiMo- e°oi, bdi si 1 a^ai 
si 2 a^°i s*s bdi si 1 a si 2 a^°j ^ g^oii sxHsfe aiasasoi. xii 1 si a 2 a^s 

MOIOII Bh«Sfc? a 311 OB 218101 §41 4= 218 Bi B 3i f32£ SO. 
S3 

£B£I ZtBtt &8 

£ 1S ^HH°1 IPS 2E2) Bl| a SAI Bx|£| §1¥ DIB SBE. 

E2^g as si baioii 1011 mm 9, H s Mug aiaie. 

E3?g gfSEI 4IAI0II 1011 US 81¥ DIB ISE. 

Efeg ttssi baioii ion me 91sei a^°i 10E. 

E5feg MA\QH IS AISBflOIBB 

E6gg Ht8°| BAIOII 20)1 CUB §1¥ DIB SSE. 

£ 7 o g gjgo| ^ Al Oil 2« AlgaiOiaB 

(ESI2J ^2 ¥B0|| CUB ¥s°l ^S) 

20 : 81¥ Die 21 : D||0|e mi yoj 

23,230 : BBEI B^t 23a-1,23a-2 : BS9 a^°l HIP¥ 

23c : DI^EI a^°l SI M@!x| 

23e-1, 23e-2: DISEI a^°l A^a^ M^xl 

23g,23gg : DIBEH a^2| EIM 25 : QIOIEI ti\± E12J 



15-1 



27,270 : St± a9 27a : St± 3921 99¥ 

27c : Sf4: 392| mm MB! XI 27e-1, 27e-2 :3.\± 392| A^S M3!X| 
28 : 99 ^31X14:9 29 : 9¥ 41 HH99 

30 : 9¥ 21 fi 32 : S9 IE) 

' 34 : ah* (jnsfo| 37 : 

39 : £SHX} 



BtSOl £' MOtSI mSflJlf£ 

ft igg 9H§ SAI 9X1(1 (quid crystal display, 0|oF LCD) Oil Bff 5°S, SO ?iP2Sfe, HE] 
<HSE(color shift)* gfXIChBAI, SI ¥2I#M JHaAIH 4= Site 01-01 HI 01I4:( IPS: in-plan 

switching, 0|Sh IPSE* §9) SES| SAI 9XI0II 33019. 

ie»2£ IPS EE2| 2l)S SAI 9X|(M.oh-e,Mohta,S.Aratani , and K.Kondo, Proceeding of the 15th 
International Display Research Conference(Society for Information Display and the intrinsic of 
Television Engineer of Japan, hamamatsu, 'Japan 1995) p577]fe TN(twist nematic)£E ^ SAI 9x| 

21 aio F 9 msw wmw mm aieia eeoio. 

OPIAH, TN 2E2| 2!j§ SAI 9X|te mp\ Oiaoiife 21)9 SIfMOl BOIE^ HHBEICPt. S 

3IPI- saaa 9¥ ^ibob s&s 9§9 a92i 9¥ won tssa sf4: a9 ai-oichiai 31&00 4=3 
ej a3ipj S&9E9 99 sus »Bsa. bh, ipsee2| sjis sai sxh= 9£9 3921 a9 

01 s¥ suft 2199011 hhxieih^, ^leoii 999 331901 sasa. oi on. sass a 
5iPf s^epi oia, 21921 9901 11^ hhssh/h. a^pf i^aa, a^iiai- 9901 a urns' 

9 mmSlO], TNEE2J 9H§ SAI 9XIMCI AI0R0I 3711 

oi ae #sh°i ipssesi ajs sai 9x1*= e 1011 eais 921- 301, 9¥ ^iBdojsi 9¥oii 940H21 
ihioie tHi. Efeioi m 1 asf, 9 x st°§ ais aisMi hh^eih, 940H21 mioig shejoi 

XII 2 99. 9 y 99EE MS. SSoMI HH199, 0HEN4: till 3 8 0192 0| 0HE^4: HHSS 

99 Effl 114: 998 SSS9. E 1S 2!|§ SAI 9X|2| 9?l i!8 M94fer £025, 99 g^oj 

tiioim 94: 921(11)21- tf 921 qioiei 94: 92H15)oi eaieioi 99. mm 94: £1-2101)2} qioi 

El 94: 92!(15)£ IHIOIM !219(EA|£|Al 99)8 Ah0| CHI ¥2 121EI9 99. 

999 99(12)^ 99 if^ ezwioii oiiasoi, Af2f« aoi« 5iE^ w aaaa. 3f^a 

S^(12)S tH^ Efe!(11)j» 301 ^¥ J|&(10)S| SfflOII UHxiaCf. 

m± H^(14)S JII0IS !£EH(EA|£|X| ^M)M AfOIOII ¥H 3ISEI 3^(12)21 9¥0|| tim#0\ Sl° 

«. M2|» iehsi 3\mE\ a^d2)oi saiwni aife s^e m»sie^ sxf 1 1 " »si seh^ mm& 
a. m± a^d4)B 3fsg a^(i2)oi meimi^ s^m gasffe y ^sessi n(web) ¥^(i4c)3f, 

x 9f^S SR(12)j» EtH^EIfe XII 1 MSHXI ¥»(14a) 91 Ml 2 Mail ¥S(14b)°E 0l¥0i 

aa. oi^i/h. xii 1 mmi ¥S(i4a)3i- xii 2 mm\ ¥Md4b)s ms. aasMi HHlgo^ 21a. ooi 

AH, 9fSE| a^(12)3f m± a^(14)fe M¥S S^ntSS S9SCf. 

=HSE| a^(12)2f a = (14)°l ^!§si AIPI2I S3| ¥l 0=i , tit&S|8tJ|fe 10 LflXI 20 

/an iE em. 

Hjaf e@|X|>i:E)(16)fe 5)|0|E Ef 21(11)21 91019 tHA E|2J(12)°I Jflxf ¥«0ll SXISCK 0| 
EeHXI^EI(15){= 7tom W± E|2J(11)°S¥E| S9@ ^HIOIE S = , Q|0|E| U)>s E|2!(15)EE¥9 21 

93oi sss Eaiei a^, m± a^(i4)E^¥9 S9@ 4:a^ a^ si tiioim a^°i 9¥oii 
a xHyg(i7)s ssea. 

MS §9 3HHHA|EH(Cst)fe 3fg9 a^(12)3f 114: S^(14)0| EtHHEIfe ¥S0||AH S^SCf. 

ZIEIH, E 10||AHte EAI3XI dtm\®, MZ\ 1S(EAISXI ¥H|& 9¥ 3IS (EAIEIXI SS) 

2 Sf¥ 3IS(10)90II ikS^EIB SfECH CH». HHXISP-. 015IAH, 8J¥ 315(1)21 9¥ >l &l 
31^9 a^(12)°l y 99 ¥^21 3t± ®^2\ H ¥fij»S| 31EIM9 S3|8f0t, 3IBSB2f 

sisi s^sfE^ mo. 

ESf, Sl¥ S2fM 9011 fe' aijS SXIS°I 9^01 3IE12I SlSf^l OH^APIfe 48 

UH92f(EA|E|X| 8fS)0| a9J32. EH Oil AH 'R' HH9RHI EIS^ 99019. 

0121-301 ¥9^ §f¥ 3ie(10) 90||fe 9¥ 3IB(EAI9X| 8f9)0| a)9,bHxl92, Sf¥ 3l9(10)2f 9 

¥ ;>I9(eai9ai as) Ai-oioiife aijg mxhi S9§ffe 9!j9soi ^xngoi, 9"§ m<dm 

§f¥ 3IB(10)2| 21^2011 B9XKEAIEIXI S9)^f ¥99E, 9¥ 3IB(EA|gX| 8*9)21 21^ SOU S 
8HXKEAI2IXI ¥939. Ot^lAH, ffi9^2| MI^E ESOIIAI 'P' 992f SlSfE^ ¥93 

9. m, bH99£i aa^ »»(r)j» b9^(p)oi misizm ¥989. 

0IEH9 IPS 2E2| 2H§ SAI SXIte J\\0\^ W± 921(11)9 DIE SI90II ?M ^S.D\ ePfElE, QIOI 
9 9^ 921(15)011 Q£ffB||0| Ms.D[ 2±Jia<£, 61131 21J\B 311 0|M 94: 92J(11)2f Q|0| El 94: 
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aad5)a ;axi¥eoii ?ixiaa aw aaaa. aas, aoia mi aeui5)a a 

^*aioi ama sjat eeaxiiEi(i6)m mm m± a^(H)oii aean, aaa a^(i2)ont 31^3 
o S g S fcjfi^ ei^aa. aa*), aaa a^(i2)j» »i a^d4) AioioiiAHfe £321 aemoii 21 

8KH a»(E)^ tf«HCK OIBB, S3l(E)fc 5H SJ »«(R)j»fe ^§2| zt£» OI¥ffl, D\H HHj» 

s si spa gsaa 01 011 aa, ^3 axia sap* S3aa aoiia aet sea ^3 axia 3^01 
aacfe/H as axiaasi BHiacpK sapf S3ae!, ^3 axisa s^oi asKEm 

oitDi 2«§ ^xfe a 311 on aa e^axia s^a »«eioi eaan, ^3 axi as- aeon 

IIS SMI HH^3HS, AlgXia 01^ Si? Oil AH a 9«1 Sfl2| 3*8 SOI, 21)3 SAI 3xia A|0| 

atoi Diiaaa. 

:jau. &as ipsaE°i °»3 sai gxife as» as siaoi taao. 

aoi IPS2E2) °»3 SAI 3 XI Oil AH ^3 axfe 8I¥ ?IB aaoilAH, a^PI §3aa 01 
SOIIte HH»a}2| aS 3EH0II aaaa 8183 2£ BHiaaa, a?tia S3aa, a?lia H5!2| #3j0| 

mmm^m n^£s « ch xi ^hi aa. oira, ^ aasa sua utst aa, s^a- aaa 

30I8IHS, 3^31 B^0)|AH2| gfiSOl #01810-. 

oiaaoi 9H3 sxisoi asou ma gas oi&gs 3*2, e«3 axi^oi aai 13 W¥oii ma a« 
»o £ hhssh^, sioie 3EH21 siaoii £3 a mam 00. 

01 3 3 m sssia aa aiahisi asat^ so. 

T%T 0 sin Z (2 X ) • sln'(jc • And/A) (3 1) 

T: ¥218 

To : SS(referenoe)SOB PIS ¥218 

x : oh§ g^oj 343 a#»2| SS^OI OI¥a a 

An : ^11 0IS3 

d : 3§1 a&AIOia a a SEa SK^SSa ¥1) 
A: &JAiaa # EI3 

3^1 3 ion 2I6IS, Anda esiaa. sot #¥asa #»3(a)oi asian, oi Anda airaoii a 
a siois 3EH0IIAH aa ah^i- itf3aa 2010. ^, ^3 ^ai°i aaa^ s»(a)oiiah 

a ' oh§ SW2 | W Biafe a»(B)0||A| AnOI DISS, SCH ¥3«M ?l© #nf3(A) H 

iiEia, asioia 113011 sHsafe ^301 ^MEife 301a. 

[fts/H EENOIIAH 9!J3 S»2| S^g HiaSfe S9(A)0IIAHfe AnOI 3CH3HS gCHaHS, fj» 

son ois^i as gjM#2i ni3 ses 3013°^ iaaa. 01011 aa, aoiesi ^5^^ ch zi ui3 

SX|2| B^S biafife S9(B)0||AHb AnOI 3CH3HS 21^32^, SlPI ¥31M0II 0| = 3| 

?igi'gjM#2i ni3 Eti 3cn3°^ aoiaa. 01 chi aa, mo\^°i ni3Ma a §ia mss s*i= 4 

0121^01 hoi s aaii id oi ot tt in, ^3a s^i^oiiah afe aa^isi mam mmu= a# 
aa 4i5Man oia, 01 bis aa ^i=s S3a si a 21 ass a-^Ama. 

ss ips ana ^3 sai sxife asa a^(i2)m m± a^(i4)oi m^s e^atss i^ass 
^301 a^jgoi. ^aeoi xiaaa. 01 aas 33s «e« spi fiaotfe as ui^oiss ai 
gaaot sis Si ^Hi a^oi axi^ 5x11301 i^aci. 

oias ^xii3s 6D28PI ?iaa, ?isa a^(i2)m si^ a^d4)s ¥S xhss i3§fe aaoi xn 
aa&a naa 01 naa JH^saoiiAite efzi sasaxis. ¥2is aoiiAHfe aa ¥^axi sa 
a Ma ?a^°£ tfssm, a a?ii(in-piane fieid)« i3§Pi ?i§iafe, 3*s aa a 
of srs(12.i4) Aioia aa(i)« mmwou aaa 3cn3°s a^i asaaa an, 33s aipi 
a'asis 8i3i ?iaa. a^sd2, 14)01 him ya ^, oiivsoi, 10 mxi 20/^ ssa ^s ana 
ea ziaa, oias 921 aims, a^sd2.i4) aioioh^ a^a aa aas asia S3axi 
a ya ^s i^a a^s(i2.u)2i 3¥a cn¥^a sat 01 21a e«s Maoiife a?iia ssoi dixiai 
&bi, ^a?iaa sj^smi aa. as aaa, a^ 3¥a 9H3 ^xiss sa una 3eh« sxisih 
s, ¥3isa aa 3Haaxi aaa. 

aaxH, a htbsi ^3a 3as #BHa axiiss sHiaa ?iaa, aa 33011 aa ^\ aa ^3 
m aa aa 4iss S3S sxiaa, aa ^3s laAia 4= 2ia ^3 sai 3x1a xsis 
sia aoia. 

ses, a B?sa aa ^3a ^h^s * ¥ass ^oaxia 4= aa ^3 sai 3x1s xisaa aoi 
a. ' 
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#3iB s ^ssi B^spi ?imoj, s grasi a axioii me 3»§ sai sxib, i§3i9Bg 

Oia.CHSate #S| 3IBj2|, #31 #51 3IB AfOIEI LHASOII SXiate BXIS SBSIte aisa. 
#31 8|¥ 21521 LH^BOII SS3te XI 1 #3| 8I¥ 3IB3 LHH?SO|| SiaW, SI 1 B^HI 

»w a sib sawoi, ?SAi9ife si 2 a^ai, #3i i 1 a^a si 2 a^ aioioii asi3i s 
ga3i oiaoii, 9h§lh°i ens bximb 3iB°i sam S*0| »2| SfflsiaAH, #3| «|S Sfl°| 34 
soi 1 1 &ss eraa«t tmsan, #21 si 1 a^a 1 2 a^ aioioii i§a a&oi ei^aa. # 
21 si 1 gfga- 90-eaBga aax» ate si 1 a si si 1 1 aea -90+921 aaa aaxi» ate 
si 2 aspi #aioii i^goi, #31 1 1 a^a 1 2 a^B ¥§b mis s#eu, #31 si 1 a^ 
a si 2 a^aa aae #21 #m 3isaa 3-iaiap s°cn, #21 si 1 a^a si 2 a^a # 
j\ si 1 sj si 2 a^ta aa #¥oii BSiate aijss^soi, « 1 si si 2 a^M avoioii aaafe a 
si on sisKH gsri 4= sie ae ei ae bp. 

seb s vesi ai a xi on hib cm gAioiioii mm, is:H£i ae oia, curate #m 213a, #21 

#51 2IS AI0I2I LH^SOII 71 91 XI b 2!|Sa. #3| Sl¥ 3IB0II SIBS, DHB^i ggj^ bHSaP, 

#3i bb 9^ sa§ bssib siois mi pam hi oi eh mi aaai. #3i §i¥ 3isa bb ai 
sa aaoii 5|A|2|« s#s at hip ¥2i, dici¥°i #^ &mm sacra ah #31 sioim 

mi era a- a a sum tup¥£ sbiwei sas si 1 sa a si 2 12125 bssib as agyxia, 

#31 d|P¥ EEte SS Bg!!x|£¥9 1 1 SB S! SI 2 5B°£ Ala SEHS te3|£|te 4-3H°l AIBS 

aeyxi* sbsib 3iB9 a^a, #3i §i¥ 3iaa bb st± saoii ssssah ^3i 3isa a 
=3;3\ mm asi« s^sia, #3i 3isei a^ wpvhi s^a§ ou=. ems* stH^gaAH ciioia m 

^ Sl&ja Sif! HICIV2I, #3| BfP¥£¥S M3|£|Oj #3| 3^9 a^°l 81 M@lx|2| 2biSate 

as aaxia. #3i hip¥ £te as aeo»s¥Ei n i saa si 2 121°^ Aiasois g3i€i 4= 
3H°i Mas aaixia sssm, #31 Aias a^xite #31 3isp a^°i Aias aaixi aioichi 2121 
mixiate a^i2i-. #31 siois tn^ ai-eiai qioip \m± yeisi hxh ¥5oii sssdi, #31 ai 
019 &iej°i tin a^oii ai-site ^?is £a> si #31 siois Ei-eia aois 
am moi si #31 3fga a^a a^ ai-oi chi sixHSte siois a a am. #31 3isa a^ si n 

^ a^OI S^S §l¥ 3IB3I- e«§ AI-OI gJ #¥ 3IB3I ail AI-OI 0)1 51*1 XI te 4=8 HHS^S S 
»ecf. 0121 AI. #3| Sl¥ 21 5? (HI SISte 4=S BHS^S #3| SIOIS £12131 »S2| £| 

S^S #¥ 3IB0II SlElte 4S HHS^S ^ SI 1 g*8f£| BIU^S S2DI, #3| a SZiOB HH 

xi @ Mas aeoxise a¥ B«sm, #3i si 1 saoii saa Mas aeixite #3i as aiyxia- 
ea eig°i asEx« an, #3i si 2 szioii sia Mas aaxib #31 us aaixia -ea ae 
21 asxi« a°ffl, #31 si 1 a^a si 2 a^ ai-oi oti a&oi ei^iga, #3i si 1 mmmt 
90-e aeim°i acxn ate si 1 asi % si 1 a-sai- -90+ea e*esi acxn ate si 2 asi3i- § 
ai oil aagoi. #31 b\se\ a^a a^te ^ss* mis sign, #3i 3|gp a^°i Aias 
Msyxia a4: a^si Aias Meyxiasi aate #31 isi 3ieta°i »aiap e°oi, #3i Aias a 
ioxissj =s #31 A^as m@jxi #¥oii ^xosi-fe aiasxisoi, Ai-as msmxim moioii wagte a 

SI0)| £15101 §^84= SIS Ehe B! 31 ^S°£ &P. 

SB, S ttS°| as 3AI0II 03- E si|S SAI SXIte, 4:S3|£| SIM 0|»,CHSgte #S|- 3IB3I, #31 
#5| 3IB MOISI LH^SOII 7|?Ulte #3| Sl¥ 3IS0II S1EI2, OHS^I^ SEHS HHsSCH , 

#31 Bfl 94: ffSShte SIOIS bjx yoj^ giOIP tH^ 92J3I-, #31 o|¥ 2IB2I Bfl ^4: 

S2I aaOII S1SIDI, ARE! MaiOIS gife g^g a^3K #3| 31-MQ a^ #¥0|| £tHHSI 

di. #3i 31-sa a^a mm asi« sisi-te ai a^nsAi, #31 &± a^s qioip mi eibjb- 

SaSte 3IS-XI-P ¥^M DJBJAI HH xl S ^a¥a. #31 y|P¥S¥9 M3|£|D| #31 SIOIM tHi: 9 

&J3I aasite as agyxiai, #31 wp¥ se^ as hh!xis¥9 Aiasas M3ig 43H°i issfe 
Aias Mioxia ssshji. #31 as *mm\ mm ?isa a^oi si 1 saa si 2 iz!°£ te» 
am, #31 Aias anxi^ si 1 sb si si 2 sbs ssioi a#gfe iii a^a, #31 siois 

QIOIEI tHi £I2JS| 52XIS ¥B0II SlSffl, #3| QIOIP bHi £I2J°I ai: a^OII Si 

Site i:?IS i:X|£|, #3| SIOIS W± 92! Si QIOIEI U|i 92J A|0| Si 31^9 a^2l Hi± a^ A| 
010)1 3HSlElt= SIOIS 13^31, #31 31^9 a^ SJ Si a^OI §#B of¥ 3IB2I AI-OI SJ # 
¥ 3IB3I 9«§ AI-OI Oil aa JJISIXIte 4=8 bHSaM SSSO. OI3IAI, #3| Sl¥ 3IB0II S#Bte 4 
1 HHSae #3| SIOIM hHi 92J2I SSff &S2| 9gj^M #¥ 3IB0II SlSte 4=@ HHSa 

te ^ si 1 mmsi 9U^« asm, #3i Aias tenxiMg a¥ sssm, #3i si 1 saoii sib 
Aias aeoxite #3i as aiyxisi ea bbsi aaxi* an, #3i si 2 saoii sib Aias aai 
xite #3i ss aeyxi2i -ea Basi aaxi* a°oi, #31 3isg a^ai ai a^ aioioii i§°i 
aaoi 2j3iaa, #31 si 1 imai 90-eaBfisi aaxn ate si 1 asi si si 1 s-sai -90+ea 
aasi aaxn ate' si 2 asi3i sai oii sasiw, #3i 3^9 a^ai ai a^te fast sms. s 
aga, #3i Aias mhiximsi ^te #31 Aias aeuxi #¥011 ^xHsite ajgsexjsoi, &j\ asioii 

aSIOI 5Stl 4 SIS BM2J Si ^325 BP. 

b tt@oii sioiB, sm°i b?i ai sBoii spsiffl, chsim oi^te ¥ 3Ha Aias a SI 31- s 

IBP. OI0IIP9, 9l|g 3AI SxlOII aSI 2J3I-AI, olP^ B¥l ai SBOII /H ^SteXISOl AHS PB 
II2S S01AUH, OIS £0112101 S1BP. 01 Oil P9, AiiSfe 019B ^?iaO||AI MPPE 9«§ * 

xia si b^oi saioii moisi ans, ipssaa aia sai #xia S9 ^iss ^^s gfxisisi 

BP. 

sb, s bsoii asie, ai a^ai 3IB9 a^oi ¥§b sian, asis s 

ISfte ¥BM #¥0|| BXHSI-te S!}3 teXIMOl S¥ €#1-4= 2iE^, iI5|2S aSI« S^SIte ¥te 

saa m si aas sitci. oioiipp, sh§ sai sxia fat sj si^moi asi 3hbbp. 
oia «¥B eh oil a3iaoi s uesi hh^b ^aioii« msisi assises bp. 

(^AIOII 1) 
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S¥ES E2feg Ht82l ^ At 0)1 10)1 UJB 2i|S my SI A1AIE0IH, E 3S S fltgSI ^ A! Oil 1011 D} 
B IPS EE a|S SAI SX|2| 81¥ 3IB HfflEOIffl, E 4fe S ttg2| ^ Al Oil 1011 IBS 9fSE| a^2| 

saEom, E5bg tirssi ^aioii is Aieaioiaff aasESoia. 

E 2 S E 31 SS8101, 81¥ 3|B(20)21 &¥ 3|B(30)0| 4:§ 3H£I* ¥H CH» HHxIEIOI, ^3 HI 
ti( 100)01 SaSCK 01 Q, 81¥ 3IB(20)j» #¥ 3|B(30)B E¥ ¥SB xms a 3IB0IO. E 
B, #81 3IB A10|2| ?|£|« #!2i0|El 812, S tiA|0||0||/d till 3 S 3.9^£ Bp. 

OPIAI. 5f? 3|B(20) &¥CHia E 30)1 EAIB H1£l 901 , 3)|0ia tH4, El£](21)0) EfflOIIAH 

o S 2§£in, aoia Eiei(25)a x§i ntfm ^a^°^ 4=^a ys? usss as hhxieioi, b 
?i st£ sb(p)oi Biap. eboh/h^ mu°i b?i »4, sz.kp)i uehpi ?i8ioi, b #°i 3uoim 

W£ E1°J(21)31 B fe h 2| 0I0I9 b)± E12J(25)B» EAI81S0. Eli, BSN 114. §B(P)S 31S 01 All 
SSI UP\ PH°| 1 CH 3 3E°I £|Af2tS2| »teO. H£|H, 31I0IM b14: BB(21)j& HI 01 El tH4. 

EfE!(25)S 321 AIOIOU 3iO|S SfflBKEAIEIXI &S)0\ 3HXHEI01 a3l3°£ 9090. 

31SP *R(23)£ B¥l 21-4: SB(P)LHOil ^ ¥SB S^st OIIBfiOl, ITO( indium tin oxide)st°£ 

saao. oi on, 5>isei a^(24)B8 eais e m mm msswb, 91seh a^(24)a tiois w 

4. Efei(22) SJ 01019 1114: EieJ(25)j» 2|2* 4.§ B3BM OI^EIO) HHxiaO. OPIAH, 31SEI 
a^(23)S ARS g&3 Sfe blP¥(23a)« SBBO. EHOH/d 23a-1B x«r BSS 
b1P¥(23a)0|H, 23a-2b yS; 0SS b1CI¥(23a)0|p. 3EI3, 3)£9 a^(23)B ys? &9 

j» SStSffe b1CI¥(23a-2)B« 2if8ia SI Max|(23c)« EBBO. 013IAH, «S Max|(23c)a x 
^ a9j» S8»£^ WSEIDI, HlP¥(23a)2| ggMI bH Xl El CH , b1P¥(23a)£ SBIWOWfc SBS 
XII 1 SB(AP1)a XII 2 SB(AP2)2S OISBO. OIM, XII 1 SB(AP1)a All 2 SB(AP2)2| 33P1 gfit 
©01 WS^WO. 

EB. 3)S9 £R(23)£ All 1 5B(AP1)a XII 2 SB(AP2)S ^ttSfe 0IIMMO1, 33H°I SOI 
21 A^S M (239-1, 23e-2)B Sffgm. 013IA). AFtiS MSifl (23e-1 , 23e-2)0|| 2|§K>| SttSW 
&aafe SBS AHM SB(sub 1~4, sub_1~4)01EF SO. 01 BH, Af£g MS!XI(23e-1,23e-2)fe at S 
B(AP1. AP2)0|| fiSKM A|S §2.^2S fflx|14 Si°CH . Efe US XI mm ^E 551 a. E 

B, XII 1 SB(AP1)0|| HHxIB AKdg MlOfl(23e-1)2|- XII 2 SB(AP2)0II UHxIB Af^S M?!!x| (23e-2)fe 
CHSM OI¥H/H. SS MlUx|(23c)0|| CHohO) SQiatOI ^£(0, 180-9 )S S 61 AIM 

OIIAH^ GBg2| 3>ExfM 3*E^ Af^S MH!x| (23e-1 ,23e-2)« l^BCK S ^ A| Oil Oil AH 61 60 01 
II 88ES BDK A1^!S "91x1 (23e-1 ,23e-2)fe 35! ^¥0)l ^XHSfe ^§ ^imo\ SSI2I 39S i> 
g 2(5 §£oj HhSSIS^te 2 LHXI 4/um IE, bH|-£|8P1lte af 3W 1E2| e 8 

EB, S «A|0)|0||A|fe EHSE) S^(23)0)| S101AI, XII 1 §B(AP1)jJ|- XII 2 SB(AP2)2| EAHEI ¥M0|| 

m\n sfe ^hs^Ei a 31 hi vt&m &xis^i ?i§i-oi, s/hbi ¥S § a^sife _¥^on 

E|M(23g:rib)» SSBCI. 3f§X|E| 2311 Oil CH«K)lfe S S9B50II 2|§|-01 J\ #aa 97-66700aOII J& 
AU 81 ^SEIOI 2iCK 0I3IAH, £|«(23g)fe Sj^ S^S 5t°ffl. XI 1 SB(AP1)0I| S^EIfe 

E|H(23g)fe 322| aifflOl XII 1 SB(AP1)0|| S££|fe M@!x|(23e-1)£1 SSM 0|«^ Sib f| 

x| XII 1 Sa(AP1)2| AIM SB KsubD^ AIM SB 4(sub 4) Oil Ai SAIEPl 0|¥fe 2fO| 90E31 E| 
fe ¥S0|| 3J|?-iaa. EB, XII 2 SB(AP2)0|| a^EJfe EIM(23g) ^A| 35!2| 9!S0| XII 2 SB(AP2)0|| 
SSEIfe AI-BS Max|(23e-2)2|- EMM 0l¥fe ?lx| =, XII 2 SB(AP2)2| AHM SB 1(sub_1)]» AHM 
SB 4(sub_2)0|| JIWEQ. 

3t± a^(27) ^Al B?l 114: SB(P)0II ¥SB S^^ 01I«SOI, UO^HS 2|3j l^BEK Oim, H 

± si^(27)a sxia bia aoi, 3iioiM m&mm aioioii ¥h ^hSEi a^(23) ^¥011 aaaa. oi^i 

AH, 114. 3^(27) EB b1P¥(27a)S SJfeCII, 01 $t± S^(27)2| blP¥(27a)fe di&El B^(23)2| 
H|-P¥(23a-1, 23a-2) CH^ W&5|8Mlfe. y«f 8HS CHI 0| EH U14: Ef2J(25)31 2JS81fe 31SEH B 

^(23)2| HhCI¥(23a-2)21 EbUElE^ HHxIBP. HI El AH , 114: 2^(27)2| HlCI¥(27a)fe EH 01 El W± 
Eiei(25)321 SSShffl, 3\&El 5R(23)2| H1P¥(23a-2)2| =MP ^J]L\, ™£ ^m i^E^ MQBQ. 

heu, H4. a^(27)a 3\se 2^(23)21 as ms!x|(23c)s>i ebueisah, 114. a ^(27)21 

b1CI¥(27a)S¥E| BSEIte SS Max|(27c)« SBBP. 114: S^(27)2| MM Max|(27c)b 91SEI 

3^(23)21 mm Maxi(23c)2i =mci a»u ^a stsoi, x^ asao. 

EB, 114. B^(27)E b1CI¥(27a) Efe SI MS!!x| (27c)S¥EI SSEIBAH , XII 1 SB(AP1)31 XII 2 
SB(AP2) SBS &5101 2|4 ^3|E|0ia P^3H 0||«g01, 2[ SB(AP1,AP2)& 43H«!2| AlBS 
Max|(27e-1, 27e-2)» SiSO. 013IAH, 114: a^(27)2| AldS MS!x|(27e-1, 27e-2).fe SSIOIIAH 
LH58fe b1£f a0|, 3|| OIM Ul-Ss E12J(21) SJ QI0I9 B14: £1^(25)0)1 0IS101 2t2| A1B SEHS ?lt» 
W. 2t SB(AP1,AP2) IS 31SEI 3^(23)21 Aia« M@!XI(23e-1. 23e-2)21 il^ES SISSiaAH, 
3haE| a^(23)2| A1BS Sa«(23e-1. 23e-2) A10I A10I 2f AHM SB(sub1 ~sub4, 

sub_1~sub_4)& 81L1^ i^aO. 

01 01, 114: a^(27)2| Aiai Max|(23e-1, 23e-2)2| gf B§ SjOlE B ¥S 01^. UH*2SH»3||fe S= 
B¥ S¥a AHM SB(sub 1-4, sub_1~4)2| SAH£| ¥S0|| tt«S3te 31§»E| m\M 514:118131 ?| 
8101 4t§ ilfES 1SEI01 HQ. 013|AH, 114: a^(27)2| AiaS Mi!x|(27e-1, 27e-2) gfBS A1B 
1 Ma!x|(27e-1, 27e-2)21 31SE1 a^(23)2| U1P¥(23a) Eb SS Me0x|(23c)31 OI¥b A % 
m 0I¥M ¥SS Sf8ieAH, 3\SEi S^(23)2| HlP¥(23a)2| LH«S HI El AH SSBP. ¥3181X1^, 11 
± B^(27)2| A1B1 M@ix|(27e-1, 27e-2)b Aia SOIOIES, 3iaP a^(23)2| b1P¥(23a)2l mi 
£1X1 StaP. 01 CHI [TIB, 0H2I2J 9^21 m^21 SSjOl m&Sill, Aiai Max|(27e-1,27e-2)2| gfea 

a^oiiAH cm aoi aaafe 3isxisi aai* siooxi, aat^e ifsioi isaa aoip. ouseh , 

114: B^(27)2| Aid! Max|(27e-1, 27e-2) g blP¥(27a)21 HI Max|(27c) ^OIIAH SSEia ¥ 
gg HlP¥(27a) S! *S Max|(27c)21 ISO. 
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01 OH 3iS& a^(23)2| Aiat 2§!x|(23e-1, 23e-2)21 2J28fe S14: a^(23)2| Aia§! 
MHXI(27e-1. 27e-2)A10|£| 213(l)a tfafiCf S3||«K» , HSXI IE3f S&EJESI SCI. SEtl, #3| 
213(1)011 CHff AWI Safl (238-1, 23e-2, 27e-1, 27e-2)2| SJ2| dlfe 10I&0I EI2SI 81-01, S 61 A| 
OIIOIIAIfe OHM 01, S3| 2|3|8 0.5 LHXI h5tm CH^ UUfSloMlfe SCI. 

?isa s^(23)a si± a^(27)oi smaEife ^ ¥=o)iah^ as g& ^hbhai ei^h aaso. ^, 31 

S3 a^(23)2| UlCI¥(23a)21 tl± a^(27)3 blC|¥(27a), 31S9 a^(23)2| SS M9!x|(23c)21 

m± s^(27)°i mm 2snxi(27c) as a^03)2i wa¥(23a)» a^07)2i a^s 

2@]x|(27e-1, 27e-2)2| l^S ¥Se0||AH S3 3H1AIS31 Siaci. 

3U0IS hH^ £121(21)21 EflOIEI B)^ 321(25)3 H»§0|U= ^X12J «W ESHXI ±9(28)31 SI 

gp. Hj-nt egHX|^E)(28)fe 3II0IM a^2J 31I0IM 34: Bh&! (21 ) , 4:24: a^2i S14: a^(27)°l 3 
Cl¥(27a) 22II2J a^?21 QIOIQ 34: 321(25) S! »IOi^ 34: 321(21)21 HOI El 34: 32i(25)°l 51 

as veoii ^xHsfe xHy#(28a)e sssa, oi3i ah, am eiHx|A:a(28)fe sxia urn aoi. 31101 
s m£ 32101)21 amoii ca-3, ^?is§fe ^mm ma. 

oi ae ^?s#oi s^a 8i¥ 3is(20)2i aas hsoii^ e 2011 eais 321 hoi, «i 1 hh»bN29)oi 
asaci. 01 oh. m 1 wi«W29)e HEias^oi sf 5E oimej ¥8 mismss. w 1 w»oK29)s 
a»°s a gj ei oi a sick 

01 m 1 wis ^(29)21 as gj-ss sfe as oi*oii s^s asi »»* nasioi, sen fa 
mm 2^1 flsom. 

013IAH, DISS ¥S 26£ 2M2| 2^(23)0)1 §# 6!S» SBSfe S^d°SAH, 01 S# 

a^a(26)a S£ #101 ¥¥el M¥S g^a|2£ SSSOI 3H181C1. 

i¥ 3ia(3o)si m^aoiifc aa 1902)31 axis a, a a 1002)21 saofe ah 2 nr^o^oi 

Igaci AH 2 UH8BM34) ^Al ¥S HHtfR2£Al, -x &M°£. 3SE13X1 SICK SB Oil M R1. R21= 
XII 1 HH9^(29)j» XII 2 UH»HH34)2| as g^SFS UayjCK 

5!i§(35)S ^¥ 3IB(30)3|- ^¥ 3IB(20) AM Oil 3HXH9P. OlttH, ^S(35)2| OlgtSS A^aa 

"91X121011 S^EIfe 33)121 x^OI 0l¥fe 2jO|| 2|§|01 ISSCK 0131 A|, S31I2I x^OI 0l¥fe ^01 
45SL OlShOIS, §21 MaM AlgSUl, 45SE0IIAI 90E Olffl, gfei S9S AI-goFOI , 5|LH ?as§ 

m mo. 

m mvmvi ips-^§ hai §xi°i ¥3Ims sis ai m sq. oi on tria, 210121 ¥aes ^§ s 
xi°i @sxi°i a#^oi oi¥fe 2t(x)oi 45E a m aoiaa. oioiiiiia, sich ¥^mm S3i 

?l§Mfe 5«§ S»3| MOIXIfe 2|(B)3| 45E ?Z1M SSSIE^ S3 9 {HO* SlCK 01 0)1 CHolOlfe S 
Sgjojoii oj^of ^|Sfl@ 98-9243S0II XIA1I8I 3IAHEJOI 5112 Dl, & 41 Al Oil 0|| AH fe 91 60 U)X| 882^ 
8fS2HS, £31121 x^OI OI¥fe 90-9 ^,2E LHXI 30E3I E|0). SSI 0|g*£jO| M2J MS* 

Aiseia. 

0|-#a, 9!!§(35)LH MXI-21 SSS Olgf^OI 0.05 LHXI 0.15 §E3) E|£^ 8)01 , S98 0|gf^3) MS 
2| SB! ?IS XI230I 0.2 LHXI 0.6^31 E|E^ SICK 

8)¥ 3|S(20)2| £|* SEIOtlfe @SXK37)3| bHX|£|H, 4¥ 3IB(30)£| 21^ SSOIIfe SCH»(39)3|- 

HHSaO. W3I AH, SSXK37)21 B3^(P)g All 1 HHtfs|(29)2| aS^(R1)3f SSff 

og HHXIEI2, S8H»(39)21 S4=^(A)S ffl#JK37)21 £!11«KPH 4-^21 ^S=2S HHx|@a. 

oiaa.^ss ^ ips-aig hai g-xife cigai aoi ssfaa. 

as. 3iio|E ti\± aeiODoi asigxi &2a, sirt a^(27)oiib as3i ei3igxi &oi, ?isa 

S^'(23)j» sl^ 2^(27) A10IOII S31I31 l^EIXI SfeCl. 333, @#X1(58)M #218101 3£! 

#2j asy ah 1 nHtf9i(29)2i as^(Ri)on ma uhs@ mxi°i s-^m axiEiss, #s 
@# seh°i eaaoi. ais(35)s e2i8i3ii sci. nam, s«s(57)m #2im #s ^#^(p)2i 4=^21 

S4=^(A)M Sffe S8HX1(39)01I 2|8101 xlBEIOl, SlSS C13 &013| SCI. 

aa-; 31101^ ^ei (21)011 ^ai a^3i 2J3ieih, chi 01 eh bi^ aei (25)00 a^saioi as3i 2131 

£123 3H0IM tHA £121(21)31 01019 tH± 321(25)21 12x11 ¥2011 g^Elfe *W SHiXl^a (28)31 

esjaoi. a^»Eiioi as3i §i^ s^(27)oii aeaa. oia. 31^9 a^(23)oite ci^Maioi am2i 
4:S2i agixia arfe as3i 3H^^°s 2J3ieih sib ^ehoihs, 3i^a a^(23)a si^ 

a^(27) AlOIOH S3||(E1,E2)31 ggsa. 

OlttH, ^1^I2S a3||31 S^Elfe ¥#S 31^9 a^(23)2| Aiai 2H!x| (23e-1 , 23e-2)21 St± 
a^(27)2| Aiaa Hai»(Z7e-1, 27e-2) A10I2I S210II), Eia AH 1 S21(AP1)01|AH tt«f3fe 331101 
2, E2fe All 2 S21(AP2)0IIAH I^EIfe S3||> UElfcHCl. OlttH. S31I(E1, E2)fe AiaS 
MS!xl(23e-1, 23e-2, 27e-1, 27e-2)2| aa2| ftEHS SSEIHS, SS 291x1(230 , 27c)« 3|SH^, 
m\ CHSlBi Ala SEH« STfeCl. 0131 AH. All 2 §2!(AP2)01I ^^Elfe a31l(E2)2| AH 31 Oil CHS All 1 
S2MAPU0II a31l(E1)2| A||3|(E1/E2)fe 0.3 LHXI 1.3, Hl&5|813||fe 101 £|E# SDK 

oiaei a3ii(Ei, E2)2i tfisoii ma, s«?oi x giaai aa8i3ii uhseioi s^b a<g sx«a a^ar shs 

a3ll(E1, E2)21 3X2I §^0| S«81E# «01 a CI . 01 ID , 81d°| Bfl 514: S21(P)01IAHfe AHS C1E 

¥ &mm 3>fe a3ii(Ei, E2)3i i^eih^, ens mxiss ah^ cie ¥ »»sa soixibiah chs.uh 
aaci. 

0| CHI Ha, 81L12) B?l Si S2.KP)S a31l(E1)2| SEHS a«a SXIMOI UHSEIfe All 1 EDH2J 

21, a31l(E2)2| SEHS «jg SXl^OI BHlElfe All 2 SD1I2J S^2£ 015 E01I2JOI S^a 

CI. 0|2ia0l. SX1S0I dH^Eie!, A1SX131 Eg gl?l^01IAl HEHg S CH, ^H2| §^21 
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B ^oi 33011 siomi 33, 33 gxm eas 013301 s^aa. nans, *a ahs g & 0 | n 
333 alto. 

ae, 3hsa 23(23) a a^ 23(27)01 ¥9& i^°4°s 113311, 331 32s Maxi«(23e-i. 

23e-2, 27e-1, 27e-2) 3¥01l 33SE 23||3f *«C| 3E3 213 213 Si *S £3331 

oog, Hi!xlS(23e-1, 23e-2, 27e-1, 27e-2) 3¥3 33 S3S0I S¥ 333AH. 3H : ?# Si ¥3M 
0| 33| 3H2S3. 

e 5te #?iaf as 33 sai ±7.\m =?m\%mw2\ 3^3012 aaseos, se2oiiah ste 

33 SAI 3x|0||A| 3¥ 3|2 Si 333 BSS S3¥te 30111, Tte ?MI M3¥te 3013. 

E20HAH3 SOI. SSI 23|A|, «S!xl(23e-1, 23e-2, 27e-1, 27e-2) A)0| £2333, H@!xl(23e-1, 
23e-2, 27e-1. 27e-2) 3¥0|| 33 E 33II3) 333, 33 SXISOI S¥ «3 33)| gf 3¥ SICK 3 

33 , a gsjoiiAH us ¥3mm Meia. 

S&, MSOxIM (23e-1, 23e-2; 27e-1, 27e-2)213 2*301 233ES, St± 23(27)011 23M 23*3 
2 31.17ms3 ¥0|| 3 40%3te ¥3MM 3EHJD. 

(4! AIM 2) 

£ « S33 ^ Al Oil 20II IPS-33 SAI 333 S*¥ 3I3 iE!E0|2, E7gg S33 £A| 

oil 2« Aieeyoifis S3E233. 

te ^AlOllb 33| MA\m 13» 33 581£ ?3 3 ggj£ e»s 8 ^ 3i BX | ^gg £j^(230) Si a£ 

23(270)3 ?si 3¥ asecK 

==?, E 60H33 SOI, te 6! Al OH Oil Hie 3^3 23(230)te AR3 830IS I6I2S S3S3. 

3± 23(270)te 3£3 2^(230) 3¥0)| 3)|0|e 333(EAI33 33m 33011 ¥H StH33E 

¥3& s^qiss S3S3. 
a^ s^(z7o)e shs cboi a 323 2333 233 3)3332 3¥ou si°£ a 

Safe 33¥(270a)3, 331 t)|CI¥(270a)^¥9 x3s tf33 233te S3 MgyX|(270c)B StiSt 
3. 

If, 23(270)3 33¥(270a) Ete S3 SSBXI (27c)^¥3 2332A), XII 1 32(AP1)3 XII 
2 32HAP2) 32i# »33 33 IPI3 013 333H 0)|«B3, 3 32(AP1.AP2)3 43H33 32S M@! 
XI (270e-1. 270e-2)» Sffffa. 

OIEH, A^S He«x|(270e-1,270e-2)fe A^l «l!!x| (270e-1 ,270e-2)21°| 2f3(M)0|| CMB AHdS 
x|(270e-1,270e-2)°| =(w)0|(w/M) 0.2 LHH 5^1- SSSOI 01^3^2. MSOII CHS A^S M 

gUx|(270e-1.270e-2)2}£| 2*3(11)01 (11/d) 0.1 LH XI 20] EIE^ a^&CI. Q. 

S M Al Oil 0)1 AH , 3ISH 23(230)31 23(24)213 33^ 3)101 <ee 1£93(EAI33 8tS) ¥JHI&e 

01 EIH, 3I0IM 3233 ¥Wlfe HISKH 33. 

SES SJIfe 23(270)3 AI2S MgOxl (270e-1 ,270e-2)3 &4: 23(270)3 AI-2S 

«eyx|(270e-1.270e-2)0ll 3§I3 91^9 23(230) AIOIOUH MQ&Q. 

ois»as arte s aiaioiioii me 3§ sai §xi« AiMaioi2 nm e 73f 901 33 ch¥^3 

330IIAI US MOID1. 51^ 23(270)011 2&M 33)5)11 31.30nis3) 33)5)S. 3 37.97%3te 

kg ¥»Mm S3 3. 

3311, gAIOII 13 §33311 

OI^OIIAH AVAli SI ^39 UI3 SOI, te ttSOII 333, 333 33 St& SZ.KJII 31fM B El SUM, CHS 
S OI¥te ¥ 3H3 A)21 23||3) g^SCf. 010)133, 3S SAI 3x|0)| 23|| 33UI, 8)33 33 a 
± 32*011 AH a|SS»SO| AiS 35 IS2S ■3»A| 1 0|g £0)1201 S^S3. 01 Oil 33, A)§3te 
mm 3330IIAH M33E 33 S33 3 B^OI SAI Oil S3 3)1 IPSSE3 3§ SAI 

SXI3 S3 4=ISE 3333)1 33. 

£E5h S tt90|| 332, 34 2321 3SS 233 ¥33 33°^ 3^3H, M^^g. 2311* S 
SShte ¥^M fe h ¥0|| 5XH3te 31 aasoi £¥ 33»¥ 3S3°^ 231IB SS3te ¥^ 

ft 213 ^ 3 2138 53213. 010)133, 3§ SAI 3x13 f3i 3 30^^01 33)1 3H233. 

313, te SSte 3 fill* ae3XI Ste S30||A| 3333H 2333 ^Altt ¥ SICK 

1 

43 3323 33, 333te 33 3IS; 33| 33 3|2 A)0I3 3320II 333te 33 S3S S3 
3fer 33: 33I Sl¥ 3I23 3323 S33te 3 1 2^; 33| 3¥ 3IB3 3320II S333, 33| 
M 1 233 mm 23||« S333, 33« ?3A|3lte M 2 23s S333, 33| K\ 1 2^3 1 2 
2^ Ami Oil 23)131- 33331 O|20||, 3333 33S3S3 33te 3123 S23 33 Sffl323, 
331 33 S33 33S0I M 1 gflfS if3E3 t)H13H, 33| 3 1 233 M 2 23 3013 4:33 
2213 23)32, 331 XII 1 3S3 90-93233 3E3S Ste HI 1 23|| Si 33| XII 1 gft*3 -90+ 
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9 2+ Bg°l 2+ExW 3*fc 1 2 B31I3) SAIOII S£E]W, #3| HI 1 HI 2 S^S ¥SS SIS 

ssan, #3i hi 1 xn 2 asiasi b^s #31 #m 3ibb°i asisa ssoi. #3i hi 1 a 

HI 2 a^2| #3| 1 1 a HI 2 a^SI 2+2+ #¥0|| BXHSfe saia*^«oi #3i hi 1 gg hi 

2 a^s am on sraiEite a3i«i 21 sua s^a 4= 21a bs°j as ^g°s sfe ire an°i o ^§s 

A|#X|. 
S^S" 2 

hi moii siwai, #31 hi 1 a^s #3i hi 1 area 92+ mmm ^£xib Mas *£!xl 

2i, #31 hi 1 -92+ ee°i ziE»« ^ h fe 4=?H^ Mas ^axis sms, #3i hi 2 a^s 
m 1 s-ffa 92+ etssi a-fe 40H21 A)as Maxi« sesim, #31 hi 2 a^°i A)a 
s Maxife #3i hi 1 a^°i Mas ^axi ai-oioii 2+2+ axisife as ^s°s ait ire sh°i 2» 

9SAI3XI. 
3 

HI1S Sfer HI2S0II SUOIAH, #3| §+¥ 3|B2| 2| = ^0||fe B»X)3) bHxIEIH, #3| #¥ 3IB2) SI^S 

wife festixpi- uHxiaoi, #31 a#»2i bs^b hi 1 ^sa mmn, #31 mum m^m^ #31 
=£3?j &tfei at sife ips se2| sh§sai§xi. 

4 

HI3SWI SUOI AH , #3! a|3S #3| 93) 0 " 45E OIB^ag Oia^OI §2J 9H§S MgSU. 93) 

45 " 9ose oia ^as oisaoi grei ^ss Mgsfe as ^s°s §)fe ips ea°i ajgaAisa. 
5 

HI4SWI 5110) Aj, #31 5H§2| gfis 0|g+#j2| #31 #S) 3IBB2I 3HE|£| 3§ 0.2 UXl 0.6^9J 2S 
5)fe IPS ffljSSAISxI. 

6 

H12&011 sioiah, #^i hi 1 a^°i Mas Mnixiai eiasife #3i hi 2 a ^21 Mas bbxi b 
2<wi cue #31 hi 1 a^°i Ai-as mh!x|2| #31 hi 2 a^°i Mas Meuxi°i =21 wife 1 oi#ei a 

S ^321 §)fe IPS SE2I ajgSAISxI. 
7 

Him £Efe HI2S0II SUCH AH , #3| HI 1 S HI 2 S^OI S^S 3|B^ M0|2f #¥ 3IB3I- °A 

§ AtOIOIIfe 4=§ HH»afO| 3HHIEII1. #31 §t¥ 3IB0II S^£|fe HH»^S HI 1 &»SS2| EH 

3fX|EH, #3| #¥ 3IBCHI S^EI^ bHSfBtS ^A| HI 1 g»2£2| BlgJ^S 3*fe 2S ^3 
°£ §te IPS 2E2| °H§aAI#x|. 

m=?m 8 

4:3 »£| SIM 0|^, CHlfEl^ #m 3IB; #3| m\ 3IB A|-0|2| LH^SOII 3J|?-|Alfe ajS; #3| Sf¥ 
3IB0II 1^92, DHS^!4 SEHS HHlSffl, #31 &9\ 3b± SBS ttgSfe 3)|0|S tH4 E.|-eij2f Q|0| 
El tH4 EI-8J; #31 S|-¥ 3IB2I Bfl 11-4; SB2I ^^Oll 1^2131, 2jA|-^»2| 1#S gffe UKI¥ 

a, #3i um¥°i #^ ess aawBAi #31 3iioim ^oj^ hm, b^^p¥s #ehmi-2! 

5BS HI 1 SB Si HI 2 5ZI2S B§§fe MS!Jx|2K #3| Hm¥ SEfe #3| SS MS!x|S¥E| 
HI 1 SB M HI 2 SB°S Al-a 1EHS M3|E|fe 43H°| A^ai M@!x|» Slfote 3I-SEI B^; #3| 
S|-¥ 3|B2| B?| S^2| gZfOH a^zf g^EiaAH #3| 3ISEI a^2| B-3||« 9«8U. #31 9hS 

ei a^ um¥2i s^sg ch^ smsi- emaEifflAH qioiei ui^ yeia- aas uhci¥2f, #31 uhci 

¥S¥EH S3|£|D| #3| ^^gEl a^2| SS Ma!x|2| 2tHa£lfe SS SBIXI3. #31 iCJ¥ SEfe H 
a Ma!x|S¥EH HI 1 SBj» HI 2 SB2S Ala 8 BIS S3IB ^3H°I Maa «a!x|« £§§12, # 

31 Mas Mgyxife #3i 3fSEi a^2i Aias ai-oioii ^ hhxiei^ a^; #31 mm 

bH4 Eh2Ja CHIOIEH bH4 E12J2I HX\% ¥B0|| S^Elffl, #3| QIOIEI W± E)B2| #a« ^ B^OII 

aa-mfe ^?is 4xi; #3i 3iioi s hHA g^eia qioiei \m± ei-bsi ai-oi u #31 ?i-sei a^a #31 

»4 a^ AI-OI CHI 3HXH£li= 31I0IS 10^; a ^ gj $^01 g^g ^ ¥ qh§ 

AI-OI * #¥ 3IB3 ewg AHOI CHI 2|2f SI?-|X|fe tfHtfstS SffSfffl, #31 5h¥ 3IB0II S3£lfe 

^@ uHtf»te #31 3iioie m4 Eiaa s«b &»£i ehs^m 3*2, #¥ 31B011 s#£ife ^§ hhs? 

^Al HI 1 &9B\ Z^mm 3^|CN, #3| ^ SBOII HH x|B MaS ^aJxIMg £¥ SSSfil, # 
3| HI 1 SBOII MBS M@!x|fe #3| SS HSOxIS* 9^ BS°| ^2, #3| HI 2 S 

BOII S#B MBS MSlxIfe #3| SS M@!x|2f -0 2+ BS2| '4E»i 3Wffl, #3| HI 1 a^3f HI 
2 B^ A^IOII 4§2| a&l-OI EPIEIH, #3| HI 1 ^S3f 90-9 3+ B§2| 2+ExfS HI 1 33)1 ^ 

hi 1 gfgra -90+03+ yao) 2j£xn 3>fe hi 2 si^i^i- saioii s^eiw, #3i 3)gE) a^a ^4 a 

^2 ¥SB gas S32II2, #3| 3ISEI a^2| A^aS MS! XI 2) Wt± B^2| A)BS Me0x|B2| B 
#3| #5) 3IBB2I 3)E|Sa g°B, #3| MaS «ax|g2| =S #31 MBS MB!x|°) #¥0II 
BXHS^ 5H*!£MS0|, M@!xie AI-OI Oil tt^SSfe 33)1011 2|S)01 gSfl^ SUM BS2J 5!S ^ 

Slfe IPS SE2| °»§SA|#X|. 

S^S 9 

HI8S0II 2lO\M, #31 o)¥ 3IB2) 2|§ia0|fe BBXI3I UHXIEI2, #31 #¥ 3|B°| 21^3011^ S8HXI- 
3) HHx|£|D), #31 BBX)2| #31 §)¥ 3|B°! agj»3l 8X1812, #31 S8HM2I S^^g B 

4=510} afifo S HHxIEIfe 2S ^§2S §te IPS SE2| °»§fiA|#X|. 
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a?» 10 

nm 29 mmm 9chah, 93i e9 o ~ 452 oia sat 019901 99 99s 9992, 99 45 
- got ois 019901 gf&! eiiii ai9819 as ^sss si9 ips 2221 2S!9sai9xi. 

a^tr 11 

rnwrnm sich ah , 931 2H§2( 39B 019921 931 312921 iheis 92 0.2 mxi 0.6^21 si 

^S°£ 612 IPS 222| 3|3HA|&x|. 

a 99 12 

«I8»oii sioiah, 931 999 3921 Ai3t< 2 §1x121 &i98i2 931 999921 aw a 201x1 921 21 
3011 chs 931 m 1 3921 Atai Maixia- 4Pi 1 2 3921 awi 291x121 =21 ui9 1 019 °j 

ag ^S°£ 99 IPS 2E2| e»|92AI9x|. 

a 2 s 13 

X1I89 22 XHI1290II 901 AH. 931 3199 392| SS 201X19 3199 399 9P¥2l §908 *SXI3 

fe as sfe ips 2221 smshaisxi. 
a9» 14 

HI890II SIOIAH, 93| 3199 392| A19S 2SUXI21 93| 92 393 A^S 2S1XI2 3199 399 

Hfa^s ssh Mfois 99s =?mm 9 sis 9221 aoi.M 99 as 92 ips 22a 

HAI99. 

a?» 15 

S1 149011 SICHAI, 931 3129 393 391 1 99 g| 1 2 923 EAIEI ¥29 2^39 ¥2011 3199 
£1 3311 9X19 EI2S 9312 *!X|812 SS ^S°£ 819 IPS 223 2»gSAI3XI. 

a?9 16 

M 159011 90UH, 931 E|22 S|9 99S3 19S 31X101, 93| EI23 3iSO| AftiS "Bfla 91 
sh^l HHxIS 9 99 SAIEI ¥90|| 99 £1x139 as 99 IPS 223 9!|SfiAI9xl. 

a 99 17 

X1I1690II 9lO\M, 93| 3129 390IIAH 93| Al^l 2S1XI21 93| 99¥ Si 931 «9 2§!x|21 29 

9 519 ¥90IIAH 0)198 0192 ¥2011 E|2» 9312 £!x|S19 3S 99 IPS 223 ™§S 
AI9XI. 

899 18 

H1 168 22 HI1790II 90UH, 931 92 393 A13S 21X13 °?2 9 9 CHE 819 0|92| ¥22 
XII 1 923 LH9S1S 9E1AH, 29 9922 !9S 28 9922 812 IPS 222) e«9fiAI9x|. 

a?9 19 

S1 189011 901AH, 931 92 393 A12S 2H1XI3 gJ=E+ 9 9012 819 0192) ¥22, 93| AWi 
21ix|2f 931 31£E| 5!^2| H1C|¥ SI 931 ®± S^2| «S 2^x|2l ElLfe J2901IAH S^S OI¥ 
g« §^£|^ 3§ sgog §|.i= ips e co| OHXHSAISXl. 

a?9 20 

XI1 179 2fe 39I1990II 910\M, 93| S^2| A^l 2i0x|2| 2^2) U1P¥ Si 2^2| 

91 2g!!xl21 BLte H9 ¥M0)|AH 01|2|S OI¥fe 9^011 SOIS 319XI&I 3311 9A|g £|MS 9x|81 
fe aS ^§°§ Slfe IPS 2221 °"9SAI9x|. 

a?9 21 

XI890II SICHAH, 93| 31^9 2^21 ®± 3^01 2Hia£l^ ¥^01IAH AS£|XI 3HHHAIS31 S92fe 
aS ^922 Slfe IPS 2221 a)9HAI9X|. 

129 22 

±§ 3-iEI 9S OR, CH9£1fe 981 319; 931 931 319 A10|2| LH^SOII 3J|fl3C|fe 5!j9; 931 81¥ 
319011 1932, DH2N^ 1EH2 BHS9DI, 931 0?l 94: S9S 998fe 311012 E.1°J]11 Oil 01 
9 Hi^ £iej; 93| 81¥ 31921 B?l S14: 992) z^Ofl 89301, A192I #91012 «9S 9fe 319 
El 3^; 931 319E1 9^21 9¥0|l 2bHSE|ffl, 931 31SS 3^31 91 S3fl« S9819 114: 3^ 
22A1, 931 94: 9^^ HIOIS W4: S12J31 S181fe 319X1 El ¥9S HI El AH HHXI39 H1P¥21, 9 
31 b1C|¥2¥E| 93IEID1 93| 311012 tH4: E1&J21 S1819 SS 2^x121, 93| H1P¥ 29 9S 2 
aix|2¥E1 Aid SEH2 9319 4=3H2) SS819 A13S 291x18 298101, 93| «§ 29x|0|| 2J8101 
3199 3901 M 1 S931 HI 2 9922 993DI, 931 A13S 2S0XI9 M 1 99 Si M 2 99S 
98101 3932 114: 39; 931 311012 fcH9 E1&J21 QI0I9 HH2 E132) 2X19 ¥2011 §9301, 9 
31 Q| 01 El tH2 E1£!2| 3SS 99 39011 39819 99 S 99; 931 311012 tH9 E121 Si 01019 ti\ 
9 E19 901 Si 3129 3931 92 39 A>0| (HI IM39 WOm SB9: 931 3129 39 Si 94: 
3901 S99 81¥ 31231 !»9 A10I Si 9¥ 3199 2«9 A10I01I 99 9S Wit? 9 8 2981 



15-9 



Dl. #31 »¥ 3IS0II S#3fe ^» HHSWS #31 31101 e m£ 5|&13f SIS »»2| agJ4S 
#¥ 3150)1 S^£lfe HHS^S 3AI 1 1 gf»£| EIU^S 3HI01, #3| AfidS Ma!xlS£ 2¥ 
88812, XII 1 SB Oil S#3 A^l HeOflte #3| 83 Mi!]x|£f 0^ EM°I ^£x|S 3>H, 

#3i m 2 sz^oh S3S Mtis Haixife #3i si m@jxi si- -e^ ejbsi mxim, #3i ^^ 

SB SSJjJj S}£ £R AhOIOII ^32| £gfO| SlME?, #31 1 1 &8fj» 90-0^ KB2| af£»» 3> 
te XHl 1 S3II SI n 1 -90+0 21 o|go| 3fExl« n 2 331Pf SAIOII SSSffl. #31 3|£ 

a s^a s^g ¥§et us #3i mm Maixissi ^ #31 an* a #¥ 

oil sxHWfe easoi, #3i mm\ s\nm m^m 4= sis emei ^§21 §fe ips an°i 
aiasAisa. 

a^s- 23 

1229011 siohai. #31 m¥ 3ie°i ameoiite mnsn, #31 #¥ 3ie°i a^eoiife 

UtJ\ HHXIEIDI, #31 eaXJ2| B#4S #31 8I¥ 3|S£| UH»^2| BIS^D* HxloHl, #3| SJSH7J2I 

s^^e es^ai- 4=321 gj-tr°s eHxiEife ^ss§ sffc ips se°i sijssaisxi. 

24 

39122a 1239011 BKHAI. #3| 0 3f 0 _ 45E 01 S £S§ 0I9#0| S2J SI|3S AI-gSKn. 031- 
45" 90£ 01 a OI&SOI gfei ajSS MgSfe 3# Sfe IPS SE°I &N9SAI9XI. 

8 ¥9 25 

73249011 Si 01 AH , #3| °»3°| SIS 0I9#» #3| #8) 3IB2J2I 315.|°l 3£ 0.2 IM 0.6^21 28 
^S2i §fe IPS SE°I 5!|§HAI#X|. 

8^9 26 

XII2290II 9X0\M, #31 1|£ £R2| AKdS MHJxlB°| L^OII CHS AI^S M@lx|°l ^2| dlfe 0.2 LH 
XI 52J 38 ^§2£ Sfe IPS 2E2| °h§SAI#x|. 

a?9 27 

H2290II SICHAH, #3| 514: S^SI SS M@!x|fe #3| §}± S^£| U|CI¥°I B90II *!x|S|^ 3J8 - 
S2S 8fe IPS 2HSI eijSSAig-xl. 

a?9 28 

1229011 SiOiAH , #3| 3hSE| M± ®^0\ £BHH£|fe: ¥*0||AH ^££1X1 3HIHA|E|3h S33fe 

2S ^S°£ Sfe IPS SH2I 5HgSA|#xl. 
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